Abstract. The mineral element content of oat grains grown in acid sulphate soils (n = 35) and other soils (n = 19) in Tupos was studied. In terms of P, K, Ca, Mg, S, Cu and Zn concentrations, Tupos oats did not differ from the averages and ranges presented for Finnish oats in other studies. Instead, Tupos oats were in general rich in Fe and Co and low in Se. High concentrations of Mn and Ni occurred in samples originating from acid sulphate soils. The lower the soil pH, the higher were the concentrations of Ni and Co in oats. Na and Ni were the only elements displaying a clear relationship between the concentration of the element in oats and the amounts of the element easily soluble in the soil. Tupos oats deviated less than Tupos timothy from the mineral contents ofboth these plant species usually reported in Finland.
Introduction
The fields of Tupos village, situated on a coastal plane 20 km south of Oulu, consist of an even mixture of acid sulphate soils and other soils. Recently, a soil survey was made in Tupos in which samples were taken from timothy and oat fields (Erviö and Palko 1984) . The analyses revealed that due to abundant sulphide material in the subsoil, the plough layer pH was low in most samples and, consequently, soils were rich in easily soluble Al, Fe, Mn, Cr, Co, Mg, Zn and S. This was reflected in the chemical composition of timothy grown in the area: the plant material contained more Co, Cr and also Ni than is usual in Finland (Palko 1986 ). The contents of macronutrients Ca, Mg, K and P as well as micronutrient Zn were, in turn, lower than the Finnish averages, being as much an indicator of soil properties as of insufficient fertilization.
The purpose of the present study was to investigate the chemical composition of oat grains grown in the Tupos area. It was hoped that the study would indicate possible excesses and deficiences of mineral elements in Tupos oats and would thus be of use in assessing the fertilization requirements of the acid sulphate soils and the mineral intake of JOURNAL OF AGRICULTURAL SCIENCE IN FINLAND Saari and Paaso (1980) . Tupos soils have previously been characterized in detail by Erviö and Palko (1984) . Soil samples corresponding to the present oat fields were included in that material. K, Ca, Mg, P and S were extracted with 0.5 M acetic acid-0.5 M ammonium acetate (AAAc) (pH 4.65) (Vuorinen and Mäkitie 1955) and other elements with AAAc-0.02 M Na 2 EDTA (Pakanen and Erviö 1971) . The soils were identified according to Palko and Räsänen (1987) as acid sulphate soils. For identification purposes the soils were classified according to the properties of the subsoil, not the plough layer, thus avoiding the effect of farming practices. The chemical properties of the present soil material are listed in Table 1 .
Results and discussion
Macronutrients (P, K, Ca, Mg, S)
The average content of various macronutrients in Tupos oats (Table 2 ) was similar to the contents reported for oat grains in other Finnish studies (Pessi et ai. 1974 , Jaakkola and Vogt 1978 , Syvälahti and Korkman 1978 , Varo et ai. 1980 , Jansson et ai. 1985 .
The present results also fell within the range reported in them. The oats from acid sulphate soils were poorer in Ca than oats grown in other soils (t = 2.96**). Although the soils were very rich in soluble S, oat grains did not contain S more than usual in Finland. P and K are usually added yearly into the field soil in fertilizers, and Ca and Mg are given in liming materials. The influence of the native macronutrient reserves on oat grains is likely to be masked by these farming practices.
Copper and Zinc
In the present study, the micronutrients Cu and Zn were also within the concentration range presented earlier. Only Jaakkola and Vogt(1978) have reported considerably lower Cu contents. In the present material, two samples had a very high Cu content, making the ranges wide. However, the bulk of Cu concentrations were within the normal range. Iron and manganese
The samples of Tupos oats proved to be rich in Fe. Even the lowest concentrations were higher than the averages in other Finnish studies in which the usual Fe content falls within the range of 40 -100 mg/kg. High concentrations of Mn also occurred in Tupos oats, most of the results, however, falling within the normal range reported elsewhere, 40-80 mg/kg. The oats grown in acid sulphate soils exhibited a higher mean Mn content than the rest of the samples (t = 3.65**), even if the ranges were equal in both sample groups.
Sodium
The recent marine history of the Tupos soils was reflected in the rather high Na content found in some oat samples, although most results were in accordance with the values reported by Jaakkola and Vogt (1978) Palko (1986) (VARoet al. 1980 ). In the study by Palko (1986) , none of the 45 timothy samples had a Se content higher than 0.01 mg/kg. Significantly, both plant materials were taken before the addition of Se in compound fertilizers in Finland.
Soil properties and plant analyses
As the distribution of soil and plant analysis data was not normal, the Spearman rank correlation coefficients were calculated between soil properties (soil pH and AAAcor AAAc-EDTA-extractable amounts of elements) and the mineral element content in oats. The statistically significant (P < 0.05) correlation coefficients were as follows: Sillanpää (1984) also show that the concentration ranges of most elements in cereal grain are narrower than the ones in cereal straw and timothy. From the scientific point of view, it is possible that leaf and straw analysis would more probably reflect the concentrations of easily soluble mineral elements in the soil. Yet, as far as cereals are concenred, only the composition of grains is important since straw is seldom used as fodder. faattimailta kerätyissä jyvänäytteissä oli tavallista enemmän mangaania ja nikkeliä. Mitä enemmän maassa oli helppoliukoista natriumia janikkeliä, sitä enemmän näitä alkuaineita oli kauran jyvissä. Jyvien koboltti-ja nikkelipitoisuudet olivat suurimmat happamimmilla kasvupaikoilla. Tupoksen alueen kauran jyvien kivennäisainepi-toisuudet poikkesivat tavanomaisista arvoista vähemmän kuin samalla alueella kasvaneen timotein kivennäisaine-pitoisuudet.
